
Human Y Chromosome



Chromosomal 
variation 
between 
species
(rearrangements, 
translocations)



CHROMOSOMAL VARIABILITY
Ignored, but important for conservation:

(1) Associated with reduced fertility.

(2) Taxa more likely to be threatened 
are also more likely to have more 
chromosomal variability.

(a) Small population size

(b) Complex social structure





Sex 
Chromosomes



Sex Chromosomes



Polyploidy (n = haploid number) 



Australian grassland forb
(Rutidosis leptorrhynchoides)



Diploid 2n=22

Tetraploid 4n = 44



4n2n



4n = solid shapes 2n = open shapes





Chromosomal Inversions

Pericentric
(around)

Paracentric
(beside)





Sumatra Borneo



Euploid

Aneuploid





White-throated sparrow

22     3a3a ZW 22m 33    ZZ



Negative assortative (disassortative) mating

Thorneycroft, H. B. 1975. A cytogenetic study of the white-throated sparrow, 
Zonotrichia albicollis (Gmelin). Evolution 29:611-621.



Chromosomal 
translocations



Robertsonian Translocation







Protein Electrophoresis (Allozymes)





Fast

Slow



Aconitate dehydratase

Chinook salmon



Are allozymes obsolete?

Allozymes are still the best tool 
for many questions.



Bonefish (Shaklee and Tamaru 1981)





Cryptic species



Cryptic species!
Colborn et al.  2001. The evolutionary enigma of 
bonefishes (Albula spp.): Cryptic species and 
ancient separations in a globally distributed 
shorefish. Evolution 55:807-820.



The mystery 
of the small 
orange shrimp
(Shank et al. 1998)



Mid-Atlantic Ridge system



Moose pit in Snake Pit hydrothermal vent area



Rimicaris
exoculata

?????
Iorania concordia (1996)

Rimicaris aurantiaca (1997)

Rimicaris exoculata (1997)



Small orange shrimp are juvenile 
Rimicaris exoculata!



Intertidal anemone 



Asexual reproduction

What system of mating and reproduction 
would explain these results?


